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Mixed Uaand square planar complexes of the type
(MLL'] where L = 2-hydroxy-l-naphthaldehyde and
L' = 2-hydroxyacetophenone or Ita 3-methyl, 4-methyl
and 5-methyl derivatives, have been prepared. On
treatinl1 with pyridine, the adduct [NiLL' (py).] Is
formed. The mixed Uaand complex [NiLL'] on treat-
ment with ammonia alves mixed imine Sch11f base
-complexes. The above Schiff base complexes can also
be prepared by treatina NI(II) ammine complexes with
one equivalent each of the 11l1and. On reaction ofmixed
imine Schiff base complexes with ethylenediamine or
propylenedlamine, amine exchanl1e takes place with
the formation of new Schiff base complexes where the
diamines have 2-hydroxy-I-naphthaldehyde coordi-
nated at one end and 2-hydroxyacetophenone or its 3, 4,
or 5-methyl derivative coordinated at the other end.
The analytical and spectral data and magnetic moments
of the compounds have been recorded.
MIXED ligand complexes of Ni(II) and Cu(II)
containing 2-hydroxyacetophenone and salicyl-
aldehyde or 2-hydroxybenzophenone and salicyl-
aldehyde have been reported earlier+>. In con-
tinuation of these studies mixed ligand complexes
of Ni(U) with 2-hydroxyacetophenone and its methyl
derivatives and 2-hydroxy-1-naphthaldehyde have
been prepared. The present study has been under-
taken to investigate whethernaphthaldimine behaves
like salicylaldimine in mixed ligand complexes.
The pyridine adducts of the mixed complexes have
also been prepared. The mixed ligand complexes
have been treated with mono or diarnine to get new
types of Schiff base complexes.
The mixed ligand complex NiLL', where L = 2
hydroxyacetophenone and L' = 2-hydroxy-1-naph-
thaldehyde was prepared by adding both the ligands
to metal acetate solution in alcoholic medium in
1:1:1 mole ratio. After mixing, the PH was raised to
7'5 by adding ammonia. A greenish solid separated
out which was filtered, recrystallized from ethanol
and analysed.
The pyridine adduct of the above mixed ligand
complex was obtained by adding light petroleum
to the sat, pyridine solution of the parent complex.
The light green crystals which separated out were
collected, washed with petroleum ether and air dried.
The mixed imine Schiff base complexes were pre-
pared by refiuxing (1 hr)' preformed mixed ligand
complexes with excess of ammonia in alcoholic
medium. These were obtained as red solids.
The mixed imine Schiff base complexes were also
prepared by adding' one equivalent. each of 2-
hydroxy-1-naphthaldehyde and 2-hydroxyacetophe-
NOTES.
no~e ?r its 3-methyl, 4-methyl or' 5-methyl
den vat!ves to a solution of nickel ammine complex.
On refluxing the reaction mixture for 1 hr a red
solid separated out. '
The mixed diamine Schiff base complexes(l) were
prepared directly and by amine exchange method.
(a) In the direct metho~,.mixed Schiff base complex
was prepared by refluxing together for 1 hr mixed
ligand complex and ethylenediamine or 1,2-diamino-
propane in alcoholic medium. (b) The above mixed
diamine ~chiff J:>ase~OIt;tplexeswere also prepared
b~ refluxing ~x~d imme SC.hiff.base complexes
with .ethylenediamine or 1,2-dianunopropane in al-
coholic me?lU~ for 1 hr .. Amine exchange took
place resulting in the formation-of the diamine Schiff
base complexes.
The solid Schiff base complexes obtained in each
case were washed successively with water and
ethanol, dried and recrystallized from chloroform.
The c~n:tplexeswere found to be TLC pure (single
spot, silica gel, CHC1a~acetone,6 :4). The analytical
data are given in Table 1.
The magnetic susceptibilities were measured at
room temperature (30°), using Gouy balance:
Pascal's corrections were made in each case. .
The' compounds, reported in this study, are sufli.•
ciently stable at room temperature and in
atmospheric conditions. All the mixed Schiff base
complexesobtained are insoluble inwater and soluble
in organic solvents. They are found to be non-
conducting indicating their non-electrolytic nature.
Ni(II) square planar complexes are expected to
be diamagnetic. However, the green mixed ligand
complex. (NiLL') is paramagnetic (11 = 3·1 BM).
The green colour of the complex is in sharp contrast
to ~suall~ red, brown or yellow colour of the diamag-
netic Nl(U) complexes=, Paramagnetic tetra-co-
ordinated Ni(II) complexes are known+? The
paramagnetism .has been attributed to polymeriza-
tion4-6, resulting in distorted octahedral structure.
The reflectance vspectrum of Ni(II) paramagnetic
complex shows a broad band' at ..••...650 nm and an
increase in optical density beyond 900nm indicating
distorted octahedral structure. .The pyridine adduct
of the mixed ligand is also paramagnetic and shows
"max at ..••...720 nm and an increase in absorbance
indicating distorted octahedral structure. It i~
difficult to locate the exactnumber of bands because
there is a broad hump. '
The mixed Schiff base complexes of ammonia,
ethylenediamine ·Orl,2-diaminopropane,· except those
prepared by the interaction of mixed ligand com-
plexes with ammonia 01' diamines are diamagnetic
as expected for square planar structure; •The partial
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TABLl~ 1 - ANALYTICALDATA OF Ni(II) TERNAltY ScJiIn BASE COMPLEXES
No. Complex Calc. (%) Found (%)
Ni C H N Ni C H N
1 (2-0H -1-naphthaldihydato,2-OH -acetophe- 16·09 62'51 3'83 15'75 62040 4·121
nonato)Ni(II)
la (2-0H -1-naphthaldimine,2-0H -acetophe- 16·18 7-71 15'85 7'53
nonimine)Ni(lI)
14'933b N ,N' -Ethylene(2-0H-l-naphthaldimina to, 15·10 NO 6·94-
2-0H-acetophenoniminato) Ni(II)
4<: N ,N' -Propylene(2-0H -I-naphthaldiminato, IB7 6'95 14'32 6-49
2-0H-acetophenoniminato)Ni(II)
la' (2-0H -1-naphthaldimine,2-0H -acetopheno- 16·18 7·71 16'05 7·65
nimine)Ni(lI)
3b' N ,N' -Ethylene(2-0H -l-naphthaldiminato, 15·10 6-4-83 4·63 7·20 14·98 65'02 4-352 7-13
2-0H-acetophenoniminato~Ni(lI)
4<:' N,N'-Propylene(2.0H-l-nap thaldiminato, IB7 65-55 4-96 6·95 14'42 65'75 4-929 6'77
2-0H-acetophenoniminato)Ni(II)
63'715 (2-QOH-I-Naphthaldimine,2-0H-3-Me-aceto- 15'58 4'78 7·43 15·72 64·21 4'61 7·25
phenonimine)Ni(II)
14·58 6'95 14·256 N,N'-Ethylene(2-0H-l-naphthaldiminato, 7·41
2-0H-3-Me-acetophenoniminato)Ni(II)
14·08 66·23 5·28 6·72 13-98 66·197 N,N'-Propylene(2-0H-l-naphthaldiminato, 4·90 6·40
2-0H-3-Me-acetophenoniminato)Ni(II)
15'58 63-71 4·78 7·43 15-45 63-308 (2-0H-l-naphthaldimine,2-OH-4-Me-aceto- 4'70 7-7S
phenonimine) Ni{II)
14·58 6·95 14-609 N,N'-Ethylene(2-0H-1-naphthaldiminato, 7-37
2-0H-4-Me-acetophenoniminato)Ni(II)
10 N,N'-Propylene(2-0H-l-naphthaldiminato, 14·08 66'23 5·28 6·72 13-90 65'80 4-95 7-01
2-0H-4-Me-acetophenoniminato) Ni{II)
15-58 63'71 4'78 7·43 15·36 63-9811 (2-0H-l-naphthaldimine.2-0H-5-Me-aceto- 4·71 7-68
phenonimine)Ni{II)
14·58 65'55 4'96 6'95 14·22 65·2412 N ,N' -Ethylene{2-0H-l-naphthaldiminato. 4·96 7-07
2-0H-5-Me-acetophenoniminato)Ni(1I)
14·08 66·23 5·28 6·7213 N,N'-Propylene(2-0H-l-naphthaldiminato, 13-82 66·55 5·01 6'36
2-0H-5-Me-acetophenoniminato)Ni(1I)
11·25 66·67 B9 5·3714 (2-0H-l-naphthaldihydato,2-0H-acetophe- 11-53 66·40 4·35 5'02
nonatolbis pyridine Ni(II)
a, b, C - prepared from direct method. a', b', c' - prepared from amine exchange.
paramagnetic ([J. ~ 1·0 BM) mixed Schiff base
complexes become diamagnetic on crystallization
from chloroform. This may be due to the fact that
on recrystallization, the polymerization breaks up
resulting in diamagnetic square planar structure.
Sacconi and coworkers·,8 have observed anomalous
paramagnetic behaviour of Ni(U) Schiff base com-
plexes due to polymerization. Kato and Sakamotot
have also shown that polymeric distorted octahedral
structure breaks in dil. chloroform solution.
The visible absorption spectra of both diamagnetic
and partial paramagnetic complexes in solutions
show shoulder at .....,540nm. This shows that com-
pounds have square planar structure in solution.
The formation of Schiff base complex shifts the band
in the visible range to lower wavelength indicating
the formation of stronger M-N bondlG• The square
planar complexes show no absorption beyond 600
nmu and thus can be distinguished from distorted
octahedral structure.
The band POSitiOIl in mixed imine Schiff base
complexes and mixed diamine Schiff base complexes
remain almost the same. Higher extinction coeffi-
cient in the diamine Schiff base complexes indicates
that nitrogens are in cis-positions resulting in a
structure without centre of symmetry.
The IR spectra of all the compounds do not exhibit
any band around 3400 cm-l indicating that hydrogen
of the OH group of 2-hydroxy-l-naphthaldehyde
or 2-hydroxyacetophenone or Schiff base gets dis-
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sociated on complex formation. In the green
compound the band at 1625 crrr" is assigned to the
aldehydic and ketonic C=O. This band, however
disappe~rs and a new band at 1600 em? appears i~
the Schiff base complexes due to the formation of
-C=N bond. In mixed imine Schiff base complexes.
a sharp band at 3300 em+ is assigned to -N-H.
This band is, however, absent in the ethylenediamine
or 1,2-diaminopropane Schiff base complexes.
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Cr(III) complexes with salicylic acid (SA), thlosall»
qUc acid (TSA), thio~lyco1iic acid (TGA), m-(mercap-
toacetamido)phenol (m-MAP) and p-(mercaptoacet-
amido)chlorobenzene (p-MCB) have been prepared.
Their electronic spectral data have been analysed to
calculate 10Dq, CFSE, B and IS values. Value of B (less
than 1) is indicative of strong d"-p,, interactions.
Based On10Dq values, the Iigands have been arranged
in a nephlauxetic series.
VHE formation constants of Cr(III) complexesof salicylic acid (SA). thiosalicylic acid (TSA),
thioglycollic acid (TGA), m-(mercaptoacetamido)-
phenol (m-MAP) and p-(mercaptoacetamido)chloro-
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benzene (P-MCB) were reported earlier by us-. The
solid complexes have now been isolated and their
ligand field parameters determined.
All chemicals used were BDH (AR) reagents.
The ligands m-MAP and p-MCB were prepared by
adopting the method described previouslyt.
The electronic absorption measurements in solu-
tion were made with Bausch and Lomb spectronic
20 spectrophotometer using acetone as the solvent.
Keeping in view the analytical data (Table 1) and
known preference of Cr(IlI) for octahedral symmetry,
the present complexes can be assigned octahedral
stereochemistry which finds further support from
electronic spectral data. Cr(III) has 3d' electronic
configuration with 'Aag ground state. In octahedral
field three transitions,
4Aag -+'Tag (F), 'Aag -+'Tu (F) and 'AZg -+'T 19 (P)
are expected. These normally occur around 600,
400 and 270 nrn respectively. In some cases, in
addition to these bands, a spin-forbidden band,
due to the transition 2Et+-'A2K also occurs. In the
present case two broad bands are observed around
600 and 400 nm with the indication of the third
band below 340nm, the calculated value of which is
recorded in Table 2. Because of the weak character
of the transition of 2Eg+-'A2K we could not observe
the fourth band.
Assuming 0" symmetry, 10 Dq has been directly
derived from the first spin allowed band following
the procedure of Orgels. From 10 Dq, CFSE
values for various Cr(IIt) complexes have been
Complex Composition
TABLE 1 - ANALYTICALDATA OF Cr(III) COMPLEXES
S (%)
Cr(C7HtO.hNa.2H. 13·47 13'58
Cr{C7H.O.S).Na.2H.O 12·44 12'53 15·38 15-45
Cr{C.H.O.S).N a.2H.O 17'75 17'86 21'97 22·04
Cr{CsHsO.SN).C1.2H.O* 10·60 10-67 13·06 13-16
Cr(CSH70S NCl).C1.2H.Ot 9'B9 9·92 12·22 12-24
*N (%): Found, 5-67; calc. 5·75. tN (%): Found, 5·30; calc. 5·30.
TABLE 2 - ELECTRONICSPECTRALDATA OF THE COMPLEXES
Amax ~o Dq B .~ CFSE
(cm'") (cm-1) (cnr+) (Cl'J.-1) (kcaljrnole)
36550* 16390 1639 668·9 0-7265 56·35
22730
16390
37798* 16950 1695 691-1 0'7527 58·25
16950
13890
38445* 17240 1724 703-65 0'7664 59·27
22730
17240
38445- 17240 1724 704'0 007668 59·27
23810
17240
39114· 17540 1754 711-8 0'7761 60·29
25000
17540
Cr{III)-SA
Cr(III)-TSA
Cr{III)-TGA
Cr(III)-m-MAP
Cr(IU) -p-MCB
Complex
Cr(III)-SA
Cr(III)-TSA
Cr(III)-TGA
Cr{III)-m-MAP
Cr(IIl)-p-MCB
Cr (%)
Found Calc. Found Calc.
*Calculated values.
*Present address: 1 Vyayarnshalla Gali. 1 Jawahar Road No.1, Ujjain 456006.
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